displacement parameters, except for H2 in [6H](HCl 2 )·½C 6 H 6 , which was refined with free position parameters. Graphical representations were made using ORTEP-3 win. 
Computational Section

Computational Details
All structure optimisations and frequency calculations were performed with the Gaussian09 program package S6 employing the B97-D functional, which includes empirical dispersion corrections, S7 in combination with the SVP S8 basis set (B97-D/SVP). For improved computational efficiency, the resolution-of-the-identity (RI) approximation S9, S10 was used for these calculations in combination with the corresponding SVPfit auxiliary basis set. S11, S12 All stationary points localised were characterised as minima or first order saddle points by eigenvalue analysis of computed Hessian matrices. Connectivities between minima and transition states implied in the Figures and Schemes were validated by intrinsic-reactioncoordinate (IRC) following calculations. S13 Unscaled zero-point vibrational energies, as well as thermal and entropic corrections were obtained from Hessians computed at the RI-B97-D/SVP level using standard procedures implemented in Gaussian09. Subsequent singlepoint calculations were performed with the ORCA program package S14 employing the B2GP-PLYP S15 double-hybrid functional in combination with the def2-QZVP S16 basis set. For the SCF part the RIJCOSX algorithm and for the MP2 part the RI algorithm were used as implemented in ORCA S17, S18 in combination with the corresponding def2-QZVP/j and def2-QZVP/c auxiliary basis sets, S19, S20 respectively. Empirical dispersion S21, S22 and free-energy corrections (obtained at the RI-B97-D/SVP level) were added. The resulting relative energies discussed in the text thus refer to Gibbs free energy differences at 298.15 K obtained at the B2GP-PLYP-D/def2-QZVP//B97-D/SVP level of theory.
Reaction Pathways
Figure S1 displays the computed minimum and transition structures for the CO activation processes of the three carbenes 1a, 1b and 1c leading to the ketenes 2a, 2b and 2c. The subsequent, competing pathways investigated for the reactions of 2a and 2b are depicted in Fig. S2 and Fig. S3 , respectively. The four isopropyl substituents give rise to a large number of conformational isomers. To explore the conformational space of the species under study, we performed a systematic conformational search at the semi-empirical AM1 level of theory using the conformational search routines implemented in the SPARTAN'08
program. S23 We reoptimised the resulting lowest energy conformations at the RI-B97-D/SVP level of DFT. The structure obtained for the energetically most favourable conformer 1a agrees very well with the crystal structure of 1a. S24 While the computed global minimum of 2a exhibits the same arrangement of isopropyl groups with minimal intramolecular strain, this arrangement in both, 2a and the incoming carbene unit 1a leads to increased steric strain in the intermolecular transition state TS 25a and a large activation energy of 38.8 kcal mol -1 results. The product of this step, 5a, also suffers from substantial steric strain, which renders the reaction sequence 1a 5a endoergic by 18.5 kcal mol -1
. After conformational searching we localised the alternative transition structure TS 25a' with significantly reduced strain between the two fragments, which results in a reduced barrier of 31.0 kcal mol -1
. As can be expected, the corresponding product conformer 5a' profits even more from the reduced steric interactions -its formation is only slightly endoergic by 1.9 kcal mol -1
. We actually localised
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yet another conformer of 5a, which is 4.0 kcal mol -1 more stable than 5a' but we were unable to localise a corresponding transition state. A scan of the critical C-C bond length revealed indeed a barrierless potential but the dissociated fragments were found higher in energy than TS 25a' . In any case we find that the computed activation barrier for betain formation is prohibitively high for a reaction to occur at low temperatures, so that we can safely infer that this reaction path does not contribute to product formation. Obviously, intermolecular reaction pathways are suppressed by excessive strain for the isopropyl-substituted species. Fully in line with experimental observation, formation of 4a represents the kinetically as well as thermodynamically favoured reaction path.
The intramolecular reaction pathway of 2b to its β-lactam derivative 4b proceeds with much higher activation barriers than the intermolecular reaction with carbene 1b to the zwitterionic compound 5b (24.4 vs. 10.7 kcal mol -1 ). Fully in line with these results, only the formation of 5b is observed in the experiment. A number of different conformers exist also for the nonsymmetrical carbene 1c. In analogy to the situation for 1a, the global minimum identified in our conformational searches, 1c, does not lead to the lowest activation barrier in the intermolecular reaction with 2c to 6 due to unfavourable steric interactions of the isopropyl groups in the transition state. The same reaction with conformer 1c' leads to a lower activation barrier of 20.2 kcal mol -1 (Fig. S4 ). ) and we thus conclude that the experimentally observed formation of 6 results as a consequence of kinetic control of the reaction course. In contrast to the symmetrical betain 5b (Fig. S3 ), 6 exhibits a localised enolate-type structure according to our calculations. We note that the experimentally determined structure of the protonated form [6H] + shows no significant difference between the carbon−carbon bond lengths of the (N 2 C) 2 C(OH) unit and is therefore compatible with the delocalised structure shown in Fig. 2 . 
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